This study evaluated a community-based and social marketing healthy corner store program (FIT store) to improve the affordability and availability of healthy foods in low-income, urban, and ethnically diverse neighborhoods in Michigan. The Nutrition Environment Measures Survey in Stores data were analyzed for the FIT (N = 4) stores. Two cross-sectional surveys were conducted among the FIT store customers before (N = 401) and after (N = 318) the intervention. Three FIT stores improved their total Nutrition Environment Measures Survey in Stores availability score from before to after the intervention. A significantly higher level of FIT awareness and monthly bean and nut consumption was reported in the postintervention.
Residents living in areas with low access to supermarkets were 25% less likely to have a healthy diet, 4 and lower-income black neighborhoods were more likely to have less healthy food available than their higherincome white counterparts. 5 Smaller food stores (ie, corner stores, convenience stores, bodegas) are common in low-income minority communities. 6 Such stores are associated with adolescent and adult body mass index, 7 and they have the potential to influence consumption and obesity.
Approaches taken to improve healthy eating include media campaigns, school campaigns, and environmental interventions. [8] [9] [10] The Centers for Disease Control and Prevention and the Institute of Medicine have published evidence-based strategies to prevent obesity, among which are actions at the community level. 11, 12 Both sets of recommendations propose goals and strategies for increasing access to healthy foods. These include ensuring that residents of low-income neighborhoods have access to healthy foods 13, 14 and reducing the cost of healthier foods. 7, [13] [14] [15] [16] [17] [18] [19] Studies have stressed the value of healthy corner stores to make healthy foods available and affordable so that children and their parents can make healthful food choices. 3, 11, 20 The Centers for Disease Control and Prevention also highlighted the need for improving availability of affordable healthier food and beverage choices, not only by reducing food costs but also offering coupons and bonuses tied to healthy foods. The goal would be for residents to have more opportunities and motivations to purchase healthful products. 12 However, only a few evaluation studies on healthy corner store interventions are available, 21, 22 and a multivariate analysis of such programs' effectiveness is lacking. In one exception, a study conducted a systematic evaluation of a corner store program involving the pre-post design and control stores. 22 This study found that intervention stores had a higher rate of stocking healthy foods and higher levels of store owner's self-efficacy in stocking healthy foods than control stores. Also, increases in the stocking and promotion of healthy foods in healthy corner stores resulted in increased store sales. The study, however, focused on store owners' perceptions, their behaviors of stocking healthy foods, and sales outcomes as a result of the intervention, yet it did not measure the beliefs, attitudes, and behaviors of customers. Another study that systematically reviewed published articles on consumer food store environments called for further research that would include the following: (1) systematic measures of determining availability of healthy foods in grocery stores; (2) intervention studies that address purchasing habits; and (3) considerations about how price and marketing influence affect purchasing habits. 23 The purpose of the current study was to evaluate the FIT store program, a social marketing and community-based healthy corner store program designed to make healthy foods more available and affordable in low-income, urban, and ethnically diverse neighborhoods in Grand Rapids, Michigan. This program was one part of a larger collaborative and multifaceted program to enhance healthy eating and physical activity among children living in the same neighborhoods of Grand Rapids, Michigan; it was called "Project FIT (2009) (2010) (2011) ." 24 Using multimethods-that is, preand post-in-store surveys conducted among store customers and pre-and post-Nutrition Environment Measures Survey in Stores (NEMS-S) results-the current study assessed (1) how the availability, affordability, and quality of healthful foods promoted by FIT stores changed after the intervention program; and (2) perceived changes in customer awareness of Project FIT, healthy food consumption, and frequency of store visits after the intervention program. More detailed descriptions and theoretical rationales for the FIT store program are provided in the next section.
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stores located in the Project FIT intervention areas, and it served as a pilot study for a largerscale FIT store program intended for the future. The program was theoretically guided by the Social Ecological Model, which highlights the importance of understanding and working with multilevel environments surrounding individuals. 25, 26 In addition, the FIT store program worked within a framework that included many tenets of communitybased research. 27 Community-based participatory research can be defined as Collaborative process that equitably involves all partners in the research process and recognizes the unique strengths that each brings. CBPR begins with a research topic of importance to the community with the aim of combining knowledge and action for social change to improve community health and eliminate health disparities. 28(ppii3-ii4) This approach is gaining popularity among health campaigns as a new research paradigm. It centers on understanding diverse cultures and contexts to maximize the effectiveness of any community intervention. 28 For this project, community leaders were actively involved in developing, implementing, and monitoring the FIT store program.
The FIT store program began by recruiting stores from among those who had participated in a larger NEMS-S survey of stores in 4 neighborhoods as part of the broader Project FIT program. Detailed procedures and results of the larger NEMS-S surveys are reported elsewhere. 24 Store owners who participated in the larger NEMS-S survey were told about the program and encouraged to consider applying for a pilot healthy corner store program (ie, FIT store program). These visits and most subsequent interactions were completed by staff of Neighborhood Ventures, a local nonprofit agency, because of their existing relationships and trust with store owners. Four stores were chosen for the FIT store intervention. Each store was visited and preliminary evaluations were conducted. A plan for improvement was developed and discussed. Whenever possible, the store owner's ideas for improvement were included. A final meeting with the store owner to discuss the improvements plan was conducted, and any adjustments to the plan were made. Final agreements were clarified and reinforced with a Memorandum of Understanding signed by both parties. Improvement plans offered several specific advancements for the store, including (1) small grants for equipment to enhance their capacity to sell fresh and/or healthy foods, such as refrigeration units, scales, and so forth; (2) assistance with identifying sources of fresh/healthy foods; (3) training for store owners/managers to increase their confidence in identifying healthy foods; (4) help with marketing to increase the local demand for healthy foods; and (5) nutrition information materials to place on site, intended to increase shoppers' awareness of the FIT store program and their purchases of healthy foods.
The FIT store program focused on promoting the following food items: (1) whole grains (whole grain breads, brown rice, etc), (2) protein (nuts and beans), (3) low-fat dairy, and (4) fruits/vegetables. While working with store owners to make the food items more available and affordable, the FIT program staff applied social marketing principles. Social marketing refers to the use of commercial marketing techniques to design, manage, and implement programs to promote socially beneficial changes in behavior. 29 Social marketing campaigns have been recommended for emphasizing the benefits of healthy eating, 11 and they have been shown to be effective in improving eating behavior in various population groups. 30 The FIT store was marketed as a brand that would motivate participants to eat more healthy foods. As part of branding efforts, a FIT store logo was professionally produced and used across all the FIT stores. Various promotion items included the FIT logo sticker for consistent and memorable communication, in-store coupons, and store promotion items (eg, FIT store food flag).
In an effort to evaluate this pilot healthy corner store program, we combine the results from the NEMS-S survey and the FIT store customer survey, both of which were conducted before and after the intervention. Specifically, we asked the following research questions: RQ 1. How have the availability, affordability, and quality of healthful foods promoted by FIT stores changed after the intervention program? RQ 2. Will there be differences in terms of awareness, healthy food consumption, and frequency of store visits before and after the intervention? RQ 3. In the postintervention, to what extent will store customers report changes in the FIT stores and their own behavior change regarding healthy food purchase? RQ 4. What are the main predictors of behavior change in the purchase of the promoted healthy foods?
METHODS
To illustrate the FIT store program, the Figure presents the logic model of this program. Table 1 presents the summary of the FIT store program management and social marketing activities.
To evaluate the FIT store program, 2 data sets are used: NEMS-S and in-store customer survey.
NEMS-S assessment
The NEMS-S is a tool developed by Glanz et al 31 to rate stores on the extent to which they make healthy foods accessible. Stores are assigned points based on: (1) the availability of products in certain categories (fruits, vegetables, meats, etc); (2) the price of identified healthy food choices versus less healthy options (eg, low-fat vs whole milk, wheat vs white bread); and (3) the quality of available fresh fruits and vegetables. The NEMS-S tool has been used to assess stores in several other cities throughout the country. [31] [32] [33] [34] [35] The current study's NEMS-S tool was modified from the one developed by Glanz et al, 31 which examined 13 basic food categories: fresh fruits, fresh vegetables, canned fruit, frozen vegetables, milk, ground beef, hot dogs, frozen dinners, beverages, baked goods, bread, snack chips, and cereal. Because this original NEMS-S tool was developed to broadly assess the nutrition environment of a community, its 13 categories are much more comprehensive and detailed than could be managed within the scope of our pilot FIT store program. Accordingly, we more narrowly classified FIT food items into 4 categories-whole grains, low-fat dairy, fruits and vegetables, and nuts and beans. In this way we were able to promote the FIT stores with clearer and simpler healthy messaging and marketing activities. The stores received points on the basis of (1) the availability of the selected healthy foods, (2) the price of healthy foods compared with less healthy options (eg, low-fat vs whole milk, wheat vs white bread), and (3) the quality of available fresh fruits and vegetables. Total NEMS-S points for a store could range from 0 to 78. For the 4 stores, the NEMS-S was implemented in 2009, prior to the store changes, and in 2011, during the intervention.
In-store customer survey
An in-store customer survey was conducted twice among customers: first in spring 2011, before the intervention started, and subsequently in fall 2011, when the store improvements were in place. A small survey booth was set up inside or in front of the store, and 2 to 3 trained surveyors approached and asked customers to fill out the survey. The customers who completed the survey received a $5 coupon that could be redeemed in the FIT stores for purchasing promoted healthy foods. The survey was conducted in 2 to 3 days at each FIT store. In total, 421 customers participated in the preintervention survey and 329 customers participated in the postintervention survey. One store did not participate in the postintervention customer survey. Demographic information of the participants is provided in Table 2 .
For both pre-and postintervention surveys, questions were asked about awareness of project FIT, monthly food consumption patterns, frequency of monthly store visit, and demographic variables. In the postintervention survey, questions were also asked about FIT store awareness, perceived store change, and change in food purchase pattern.
Project FIT awareness was measured by asking participants whether they had heard of Project FIT before. For the monthly food consumption patterns, 7 food categories were included: (1) whole grains (including whole grain bread and brown rice), (2) low-fat milk, (3) nuts and beans, (4) vegetables, and (5) fruits (including fresh fruits and 100% fruit juice). Participants were asked how often they had eaten each of the food categories during the past month and to indicate the number of times eaten (per day, per week, or per month). The frequency of monthly store visit was also measured for each of the 4 intervention stores. Participants were asked to indicate the number of times they visited the store during the past month (per day, per week, or per month).
The postintervention survey included additional variables: FIT store awareness, FIT branding awareness, perceived store change, 
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and changes in food purchase pattern. FIT store awareness was measured by asking whether the participants knew that the store they were in was a FIT store. FIT branding awareness was measured by asking whether they had seen branding materials in or outside the store: (a) FIT signs on shelves, (b) FIT food circles with recipes, (c) FIT grocery bags, (d) FIT banners, and (e) "FIT store" signs at the store entrance. A FIT store awareness variable was created by counting the number of FIT branding materials each respondent reported seeing. Perceived store change was measured by asking respondents whether the store had made the following changes: (a) provided a greater variety of healthy foods, (b) reduced the prices of healthy foods, (c) displayed healthy foods more noticeably, and (d) provided information on benefits of healthy foods. The 4 items were measured with a 4-point scale ranging from 1 = not at all to 4 = very much. These items then were averaged to serve as the perceived store change variable. A reliability test indicated a strong internal consistency among the items (α= .87). Change in food purchase pattern was measured by asking whether they bought the following food categories more than they had during the current month of the previous year: (a) whole grains (breads, cereals, rice, and pasta); (b) nuts and beans; (c) low-fat dairy (milk, yogurt, and cheese); and (d) fruits/vegetables. The response options included 1 = more than I did a year ago, 2 = less than I did a year ago, and 3 = about the same as a year ago. The scale was then reconstructed for each food category such that the participants who increased their purchase of the specified food category were assigned 1, whereas those who stayed the same or decreased their purchase of the specified food category were assigned 0. Descriptive statistical information for these variables is presented in Table 3 .
RESULTS

RQ 1. Changes in the availability, affordability, and quality of healthful foods pro-
moted by FIT stores. Research question 1 asked how the availability, affordability, and quality of healthful foods promoted by FIT stores changed after the intervention program. For this research question, the NEMS-S data were analyzed and reported. As shown in Table 4 , the availability score drives the overall total on the NEMS-S. The 3 FIT stores that increase their availability score from 2009 to 2011 also increased their total score. Similarly, the 1 Project FIT store that decreased its availability score decreased its overall score. For the affordability question, the NEMS-S results reported that performance on price points for the 4 FIT stores from pre-to postintervention was uneven. Two stores' price points decreased, 1 store's price points increased, and 1 store's price points stayed the same. It was possible for a store to have negative price points if many "regular" options were priced lower than healthier, comparable options. However, in the preintervention scores, all FIT stores had greater than zero price points. In the postintervention scores, 3 stores had greater than zero price points and 1 store had zero price points. Awarding of price points was not sensitive to the actual price difference (eg, a difference of 1 cent between a healthier option and the comparable "regular" option would result in a store gaining a price point for that item).
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For the quality question, the NEMS-S results reported that stores received up to 6 quality points if a certain threshold number of 10 that identified fresh fruits and 10 that identified fresh vegetables were rated acceptable. FIT store changes from pre-to postintervention on the quality points were slight. Two stores maintained their quality score at the same level (1 store at 6 points, 1 at 0 points). One store improved from 5 quality points to 6 quality points. The final store received 6 quality points postintervention.
RQ 2. Differences in terms of awareness, healthy food consumption, and frequency of store visit before and after the intervention.
Research question 2 asked whether there would be any difference in terms of awareness (of Project FIT), healthy food consumption, and frequency of store visit before and after the intervention (see Table 3 for the descriptive statistics of these variables). Chi-square results indicated that there was a significant difference between pre-(2011 spring) and post (2011 fall) intervention in the number of respondents who had heard about Project FIT (χ 2 = 3.87; P = .05), such that there was a significantly higher level of awareness in the postintervention survey (23.7%) than in the preintervention survey (17.7%). For the mean difference test for healthy food consumption and frequency of store visit, independent samples t tests were performed. The results indicated that there was a significantly higher level of whole grain bread consumption in the preintervention survey (31 times) than in the postintervention survey (25 times; t = 2.01; P < .05) but not for brown rice. Also, there was a significantly higher level of monthly bean and nut consumption in the postintervention survey (18 times) than in the preintervention survey (13 times; t = −2.86; P < .01). But there were no significant differences in respondents' monthly consumption of lowfat milk, vegetables, fruits, and 100% fruit juice.
RQ 3. Store customers' perceived change in the participating stores and self-reported behavior change regarding healthy food purchase in the postintervention. Research question 3 examined to what extent store customers perceived a change in the store and reported their own behavior change regarding healthy food consumption. As shown in Table 3 , 80.9% of the respondents believed that the store made a variety of healthy foods available (M = 3.13, SD = 0.85) and 64.9% felt that the store reduced the prices of healthy foods (M = 2.78, SD = 0.96). About 78% of the participants perceived that the store displayed healthy foods more so than before (M = 3.05, SD = 0.92), and 69.3% of the participants perceived that the store provided more information about the benefit of healthy foods (M = 2.87, SD = 1.01).
For self-reported change in food purchase pattern, 40.8% of the respondents indicated that they had increased the amount of grain food purchase compared with 1 year ago, whereas 38.0% indicated that they had increased their protein purchase. About 40% of the respondents had increased their purchase of low-fat dairy products, and 46.3% of the respondents had increased their fruit/vegetable purchase. Table 5 . Being black (P < .01) and being store 1 (P < .01) increased the odds of purchase of beans and nuts, whereas being older decreased the odds of increased dairy purchase in the store (P < .01). The odds of increased low-fat dairy purchasing in the store were enhanced by being black (P = .07), frequently visiting the store (P < .05), and perceiving greater levels of store change (P = .08). The odds of increased fruit/vegetable purchase in the store were better with frequent store visits (P = .06) and being female (P < .05). There was no significant predictor for the odds of increased whole grain purchase in the FIT stores.
DISCUSSION
Our evaluation study indicated some improvement of healthy foods offered in FIT stores as a result of the intervention program. FIT stores improved in the number of fresh fruits and vegetables offered. Two FIT stores that did not offer whole wheat bread in 2009 did offer it in 2011. Changes for other food categories (frozen/canned fruit and diet soda) were mixed, with 1 or more stores improving their healthier options and 1 or more offering fewer or no healthy options for that category. And no change was made for the lowfat dairy category. In general, improvements were slight in the FIT stores. One explanation for this slight improvement is the short intervention period. In particular, increasing the availability of healthful foods is a difficult and complex issue because it involves identifying and negotiating with wholesalers who can provide the foods at a reasonable price, and such an activity requires more time than a few months.
Existing literature has shown improvements in healthy food availability during and after supermarket and corner store interventions. In the South Bronx and Brooklyn, 55 stores and a subset of 8 stores for customer surveys were evaluated to assess the availability and promotion of healthy foods. Following intervention, the availability of no-sugaradded canned fruit and low-or no-salt canned vegetables in stores significantly increased, and there were more signs identifying healthier items. 36 In Baltimore, Maryland, 17 stores (9 intervention stores and 8 control stores) were evaluated to assess the sale and stocking of healthy foods. Researchers found that overall stocking scores of healthy food increased at intervention stores. 22 Finally, a small food store intervention conducted at 11 stores on 2 Native American reservations found that, after intervention, overall promoted foods increased. 37 While the above communities are seemingly dissimilar, their populations constitute low-income groups experiencing disproportionate diet-related chronic disease, particularly diabetes. 38 Other studies show that consumer interventions at corner stores can be successful in increasing consumer knowledge and behavior, although each of these studies included additional intervention components such as a school component, mass media taste tests, and cooking demonstrations that were not included in Project FIT. 39, 40 Knowledge of healthy food items increased following 2 small store interventions in low-income communities in the Northwestern Ontario First Nations community and in caregiver/children dyads in Hawaii. In the 5 stores and 2 39 Another intervention in the Marshall Islands of 23 large and small stores (12 interventions, 11 controls) found that, after intervention, not only did the purchasing of healthy foods increase-such as diet soda, 100% juice, pretzels, canned fruit, and imported vegetables-but purchasing of unhealthy foods decreased as well. 40 These studies illustrate the potential for success of corner store interventions, particularly among low-income minority communities. At the same time, however, they also suggest that the degree of change and success may differ by region, target population, and scope of interventions.
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Also, the pre-post in-store customer survey showed that there were significantly higher levels of customers' awareness of project FIT and bean and vegetable consumption in the postintervention than in the preintervention. Specifically, the post hoc intervention survey revealed that a majority of customers perceived that the FIT stores had been improved by making healthy foods more available and visible and by providing information about healthy foods. It should be noted that compared with the other changes, fewer survey participants perceived the stores' change in price reduction for healthy foods (Table 3) . This finding, along with the NEMS-S result about food price, may indicate the difficulties of making food more affordable and changing people's perception that healthy foods are pricey. More constant and consistent efforts should be undertaken to make healthy foods more affordable.
However, as shown in the logistic regression results, people's perception about store change and frequent store visit contributed in part to the increased purchase of some healthy foods (eg, low-fat dairy). This finding stresses the importance of working on changing people's perception about healthy foods and healthy corner stores. Also, the small contribution of the demographic and intervention variables (eg, FIT awareness, FIT branding awareness) to the self-reported increase of healthy food purchase may indicate that a 6-month intervention program may not be lengthy enough to change people's food purchase behavior.
Notably, being black significantly increased the odds of the customers' nuts and beans purchase. One explanation for the findings may be that blacks had the lowest level of bean and nut purchase (M = 7.66, SD = 16.95) at the preintervention survey compared with other groups (white: M = 10.42, SD = 14.57; Hispanic: M = 20.39, SD = 20.30) (F = 11.67, P < .001). Thus, there might be more room for improvement among blacks than among other ethnic groups, whose purchase (and presumably consumption) change could be subject to ceiling effects. In the case of store 1, ethnicity and ceiling effects might come into play. That is, stores 1 and 2 are Hispanic markets with a majority of customers being Latino. Thus, customers in the 2 stores have higher bean and nut purchase patterns than those in the other 2 stores. But customers in store 1 (M = 15.67, SD = 7.31) had a lower level of bean and nut purchase than those in store 2 (M = 22.63, SD = 22.41; t = 2.42; P < .05), resulting in more room for improvement in the postintervention survey.
On the contrary, anecdotal evidence suggests the importance of store commitment to program success. The 2 stores that showed improved NEMS-S results were enthusiastic and open to the process. The owners sought input and were fully committed to the program implementation. By contrast, store 3 had a change in management after they had agreed to the program and, therefore, never completed the changes. This speculation is consistent with recommendations of the Food Trust, which suggested that store owners' commitment seemed very critical in terms of making tangible changes in the stores, complying with the intervention team's guidelines, and motivating customers to make healthy food choices. Thus, as any community-based participatory research emphasizes, 27, 28 partnership between a healthy corner store program and local business leaders is key to the implementation of the project for many reasons, including (1) existing relationships with store owners, (2) a reputation within the business community, (3) knowledge of the business in the worksite, and (4) contacts within the business community.
The study had several limitations. First, the FIT store program lasted only for 6 months, which may not be long enough to see noticeable changes. Second, our sampling and in-store survey method may be limited in that our samples are customers of the stores: some of them may not be community residents, and others who participated in our study may have felt pressured to give positive evaluation about the stores.
Third, due to its pilot nature, only a small number of stores participated in the program. Future studies could involve more stores and evaluate them on a larger scale. Evaluation research was also limited because of the budget and time constraints, which allowed the researchers to conduct only 2 cross-sectional surveys (pre-and postintervention) among different customers. Because of the crosssectional nature of our pre-and postintervention surveys, we cannot capture the actual changes of people's beliefs, attitudes, and behavior regarding FIT stores and healthful foods. A panel survey that follows the same people at 2 time points would have been much more rigorous in terms of evaluating their perception and behavior changes. Some of the undesired results in this study, such as decreased consumption of healthy foods (beans and fruits) in the postintervention survey compared with the preintervention survey, may simply be due to the fact that surveys were conducted among different participants and not due to a real decrease in healthy food consumption.
Despite these limitations, this study contributes to knowledge on the design, implementation, and evaluation of healthy corner store programs. Providing more community and evidence-based healthy corner store programs, and evaluating them with multiple methods, could help reverse the obesity problem that the nation faces and cultivate healthy eating behaviors.
